Introduction {#S0001}
============

The term halitosis is derived from the merger of the Latin halitus (breath) and Greek osis (pathological process) to describe a condition that refers to an unpleasant odor from the mouth or "bad breath". Halitosis is sometimes called chronic bad breath, bad breath, oral malodor, or various other terms such as tongue malodor, fetor ex ore, and fetor oris.[@CIT0001]--[@CIT0007] However, bad breath is a general term which usually has negative connotations and is associated with stigma possibly due to the word \`bad'. Halitosis and bad breath are most likely simply different ways of naming the same symptom (halitosis may be a condition or a symptom of underlying disease); in simple terms, halitosis can be defined as a socially unacceptable level of breath odor. A preferred alternative term, which removes some of the stigma and taboo associated with the term \`bad breath', is \`breath odor'.

Halitosis is considered to be one of the most unattractive aspects of social interactions.[@CIT0008] Individuals with halitosis often experience psychological consequences that can lead to social, professional, and affective limitations,[@CIT0009],[@CIT0010] and poor oral health-related quality of life.[@CIT0011] Research has identified social anxiety disorder as the most common psychopathology associated with halitosis complaints.[@CIT0010],[@CIT0012],[@CIT0013]

This narrative article is based on current literature reviewed and discussed among experts in the field of halitosis and periodontology at an Advisory Board meeting about the current status of halitosis. In addition, MEDLINE and PubMed were searched up to 31 December 2019 (search terms included \`halitosis', \`epidemiology', \`diagnosis', \`treatment', \`clinical trial') and full-text articles which reported on the epidemiology, diagnosis and management of halitosis were considered for inclusion; information was also sourced from reference lists of relevant published literature. The objectives of the article are to: (1) improve general awareness of halitosis, with a particular focus on intra-oral halitosis; (2) build the relevance of halitosis in dental practice, and (3) provide practical guidance for healthcare professionals (HCPs) on how to best manage/treat halitosis.

Classification and Causes of Halitosis {#S0002}
======================================

Halitosis is classified as genuine halitosis (intra-oral and extra-oral halitosis), transient (temporary) halitosis and pseudohalitosis/halitophobia (imaginary bad breath). When diagnosing/treating patients with suspected halitosis, it is important to distinguish between the different types of halitosis.

In contrast to general perceptions, the oral cavity is responsible for approximately 90% of halitosis cases (intra-oral halitosis).[@CIT0014]--[@CIT0016] Intra-oral halitosis is caused by oral diseases (eg gingivitis, periodontitis, pericoronitis, necrotizing ulcerative gingivitis/periodontitis, dental caries, oral ulceration and oral malignancy), tongue coating, food impaction, and dry socket.[@CIT0004],[@CIT0017],[@CIT0018]

A Belgian study of 2000 subjects who attended a halitosis clinic found that intra-oral halitosis was due to tongue coating (43%), gingivitis/periodontitis (11%) or a combination of both (18%).[@CIT0015] Other factors associated with intra-oral halitosis include xerostomia and hyposalivation (dry mouth),[@CIT0019],[@CIT0020] an imbalanced microbiome/accumulation of oral bacteria, open caries lesions, stress, and age-related factors such as decreased oral mobility, polymedication, or the use of removable prostheses (eg retentive areas and porous surfaces of prostheses, including under dental bridges).[@CIT0004],[@CIT0021]

Volatile sulfur compounds (VSCs), such as hydrogen sulfide (H~2~S) and methyl mercaptan (CH~3~SH) are primarily responsible for the odor associated with intra-oral halitosis.[@CIT0004],[@CIT0007] Dimethyl sulfide (\[CH~3~\]~2~S) is mainly associated with extra-oral halitosis cases. The formation of VSCs in the oral cavity results from the degradation of organic substrates by anaerobic bacteria and may be affected by saliva secretion, reduced oxygen concentration, and bacterial metabolism.[@CIT0007] Tongue coating is considered to be the main cause of intra-oral halitosis ([Figure 1](#F0001){ref-type="fig"}).[@CIT0022]--[@CIT0025] However, although the tongue coating microflora is thought to play an essential role in intra-oral halitosis, the exact microbiological causative factors of intra-oral halitosis remain unclear. A recent study demonstrated that the metabolic profiles of the tongue coating microbiomes of patients with intra-oral halitosis were significantly different to those of healthy controls.[@CIT0026] Branched-chain fatty acids (BCFAs), 3-fumaryl pyruvate, and acetyl phosphate, are potential key substances in intra-oral halitosis, with BCFAs, the predominant metabolite in intra-oral halitosis, shown to possibly underlie tongue coating formation. Moreover, acetyl phosphate has a clear association with the H~2~S-producing metabolic pathway and anaerobic metabolism.[@CIT0026] Evidence for the possible role of Candida species in intra-oral halitosis is conflicting, with some authors reporting a positive correlation between VSC measurements and Candida culture test results,[@CIT0027] whereas others have reported no relationship between the presence of Candida and oral halitosis.[@CIT0028]Figure 1Tongue coating.

Extra-oral halitosis, estimated to be responsible for approximately 5--10% of all halitosis cases, can result from numerous causes including ear/nose/throat (ENT) or respiratory diseases (eg sinusitis, tonsillitis, bronchiectasis, malignancy) and foreign bodies in the airway.[@CIT0004],[@CIT0029],[@CIT0030] Specific chronic diseases (eg gastric reflux, diabetes, carcinoma, and liver or kidney disease), drugs (eg paracetamol \[acetaminophen\], chloral hydrate, dimethyl sulfoxide, disulfiram, nitrate and nitrites, phenothiazines, and amphetamines) may also result in extra-oral halitosis.[@CIT0004],[@CIT0029],[@CIT0031]

More recently, a revised etiologic classification system has been proposed for halitosis which divides pathologic halitosis into Type 0 (physiologic), Type 1 (oral), Type 2 (airway), Type 3 (gastroesophageal), Type 4 (blood-borne), and Type 5 (subjective); the subjective category is further divided into psychologic and neurogenic causes.[@CIT0032] This new system allows for multiple diagnoses in the same patient, reflecting the multifactorial nature of halitosis.

Epidemiology {#S0003}
============

There are currently no robust data regarding the prevalence of halitosis.[@CIT0033] Although many studies report the estimated prevalence of halitosis, the majority do not provide a clear definition of the type of halitosis. However, estimates reported in the published literature indicate that the general prevalence of halitosis is approximately 30%. A recent systematic review and meta-analysis reported an estimated halitosis prevalence of 31.8%, with high heterogeneity between studies.[@CIT0034] Almost all (89.3%) of an online panel of \>1000 individuals, who were considered to be representative of the population of The Netherlands, reported regularly encountering people with halitosis (40% at least once per week).[@CIT0008] One review of the epidemiology of halitosis reported a wide range for its prevalence, ranging from 2.4% for severe halitosis to 42% for subjectively reported halitosis.[@CIT0035] Moreover, a study from Pakistan reported a prevalence of 75%,[@CIT0036] and there are also some recent data from Asia reporting high prevalence rates (44.9% \[Japan\] and 65.9% \[China\]).[@CIT0037],[@CIT0038] The incidence of halitosis increases with age[@CIT0039] and there appears to be a worldwide trend towards an increasing prevalence of halitosis in adults.[@CIT0034] A study of 124 individuals living in nursing homes in Sweden reported that halitosis occurred in over 50% of residents and was associated with the presence of hyposalivation, periodontal diseases, calculus, fixed prosthodontics and dementia.[@CIT0040]

Epidemiology data in children are currently limited. Data from a cross-sectional study showed that halitosis was diagnosed in 17.3% of 150 children/adolescents (aged 6--12 years) who were scheduled for dental treatment at a pediatric dental clinic in Brazil; halitosis was significantly associated with a fair score on the Simplified Oral Hygiene Index, non-daily use of tooth floss, percentage of coated tongue, abnormal salivary flow, and dental caries.[@CIT0041] A smaller study, in 101 healthy children (median age 12 years), reported that halitosis was measured objectively in 37.6% of individuals, occurring more commonly in females, individuals with dental plaque on \>25% of the dental surfaces and children aged \>13 years.[@CIT0042] A slightly lower prevalence of halitosis (23%), based on an analysis of VSCs, was reported in a small study in 30 children (mean age 8.8 years).[@CIT0043]

Diagnostic Approach {#S0004}
===================

An accurate diagnosis is important in guiding management decisions in halitosis.[@CIT0044] A cross sectional study in 407 patients attending a breath odor consultation showed that, although all patients reported bad breath, only 72% had detectable breath malodor.[@CIT0014] Moreover, in the group without detectable breath malodor (presumed pseudohalitosis), more than three-quarters of patients had received prior diagnostics and treatments from other specialists, including approximately one-third who had received one or more gastroscopies and 14% who had undergone ENT surgery.

The main diagnostic approaches for halitosis include: anamnesis (medical, dental and halitosis), assessment of oral health status (including soft tissue, dental and periodontal examination) and oral hygiene, tongue coating, and breath odor measurements. The patient's perception of their breath odor also needs to be evaluated. Although specialized halitosis clinics and individual centers have developed patient questionnaires,[@CIT0038],[@CIT0045],[@CIT0046] there appears to be an unmet need for the development of a simple, easy-to-use, internationally accepted and validated questionnaire.

Several methods have been used to assess the presence and extent of tongue coating;[@CIT0047]--[@CIT0049] one of the simplest and well-accepted methods is the Winkel Tongue Coating Index (WTCI; [Figure 2](#F0002){ref-type="fig"}),[@CIT0048],[@CIT0049] or a modification of the WTCI (mWTCI).[@CIT0050] Lundgren and co-workers discovered that WTCI score 1 often seems to represent an increased keratinization of the papillae of the tongue rather than tongue coating.[@CIT0050] Since this may affect the validity of this index, they decided to delete score 1. They concluded that the mWTCI was highly reproducible and related to the wet weight of tongue scrapings. The assessment of tongue coating can be used to indicate whether a patient is likely to have halitosis because of tongue coating (a high score on the WTCI does not necessarily mean that a patient has halitosis but it is an indicator that halitosis is more likely). As well as being a useful tool for dentists (as part of a regular check-up), the tongue coating index can also act as a motivating factor and educational tool for patients because they can see the amount of tongue coating.Figure 2Winkel Tongue Coating Index.[@CIT0048],[@CIT0049] The dorsum of the tongue is divided into sections and the amount of tongue coating is graded subjectively (0--2) for each section. The total score, ranging from 0 to 12, is calculated by adding the scores for each individual section.

Direct breath odor diagnostic methods include the organoleptic method, gas chromatography (eg, Oral Chroma™), and/or portable sulfide monitoring.[@CIT0051]

The organoleptic method is considered as the gold standard in the examination of breath malodor. It is easy to perform and most closely resembles the daily situation. In addition, the human nose can distinguish over 10,000 odors, much more than any device available in the market.[@CIT0052] To avoid any bias, it is preferred that this evaluation precedes all other evaluations.[@CIT0053],[@CIT0054] After closing their mouth for 1--3 minutes to concentrate the odor, the patient opens their mouth and breath odor can be evaluated either directly, with the clinician situated a short distance (10 cm) from the patient's mouth, or indirectly through a tube. The clinician grades the breath odor between 0 and 5: 0: no odor detectable; 1: odor hardly detectable; 2: odor slightly exceeding the threshold of malodor recognition; 3: most certainly identifiable malodor; 4: strong malodor; 5: very strong malodor. There are also other simpler scales where the patient speaks at different distances from the clinician who rates the odor as present or absent.[@CIT0055] Also, nose breath odor will be determined in order to make a differential diagnosis between intra- and extra-oral halitosis.

Other variations of the organoleptic method include collecting a mouth air sample with a syringe which the clinician then evaluates (Kim method),[@CIT0056] or with special bags which are specially designed to collect mouth air samples. These methods have the benefit of reducing potential bacterial cross-infection and are less embarrassing for the patient.

As mentioned above, the organoleptic method is quick, inexpensive, and does not require specialized tools but can be uncomfortable for clinicians and patients. On the other hand, before the clinician can act as a judge of oral malodor, his/her capacity to smell and recognize different odors should be tested (qualitative assessment), and also his/her capacity to detect odors at low concentrations (quantitative assessment).[@CIT0057] Moreover, despite the organoleptic method being recognized widely as the gold standard, some authors have noted that the organoleptic method is subjective, emotional, instinctive and indexed to the examiner's socioeconomic background and/or experiences, and lacks international calibration and standardization and may transmit microorganisms.[@CIT0058],[@CIT0059]

Gas chromatography measures the concentration of VSCs separately and may be combined with mass spectrometry to enlarge the scope of the method.[@CIT0051] Sulfide monitors measure the total concentration of sulfides without distinction of different VSCs. Electrochemical reactions with the sulfur-containing compounds in the breath generate an electric current, which is directly proportional to sulfide levels in the patient's breath.[@CIT0051]

Indirect diagnostic methods include Benzoyl-DL-Arginine-Alpha-Naphthylamide (BANA) test, ammonia monitoring, ninhydrin technique, cysteine challenge test,[@CIT0060] plaque autofluorescence,[@CIT0061] and salivary incubation test,[@CIT0051] but the convenience, accuracy, and diagnostic value of these proposed methods has not been validated.[@CIT0059]

Treatment {#S0005}
=========

Treatment approaches for intra-oral halitosis are guided by a cause-related strategy on the basis of the diagnosis ([Figure 3](#F0003){ref-type="fig"}). The objectives of interventions for halitosis are to reduce breath odor, and thereby the individual's social functioning, with minimal adverse effects.[@CIT0033]Figure 3Schematic flowchart for the classification and diagnosis of halitosis.**Note:** Adapted from Seemann R, Conceicao MD, Filippi A, et al. Halitosis management by the general dental practitioner--results of an international consensus workshop. *J Breath Res*. 2014;8(1):017101. Creative commons license and disclaimer available from: [<https://creativecommons.org/licenses/by/3.0/>]{.ul}.[@CIT0005]**Abbreviation:** ENT, ear, nose, throat.

Since approximately 90% of halitosis cases are of oral origin, primary halitosis management techniques should aim to reduce the bacterial biofilms present in different areas of the oral cavity, through either self-performed or professionally delivered biofilm control methods. Therefore, initial treatment approaches should include control of oral pathologies (particularly periodontal diseases) and efficient self-performed oral hygiene measures using a soft toothbrush twice a day and daily interdental cleaning including tongue cleaning measures when indicated. The tongue can be cleaned with a toothbrush, but preferably with a tongue scraper, reaching as far backward as possible since the posterior portion of the tongue harbors the most coating. Tongue cleaning should be repeated until almost no coating material can be removed. This cleaning should be gentle to prevent soft tissue damage.[@CIT0062]

Tongue cleaning has been shown to reduce VSC levels by up to 75%.[@CIT0063] Seemann and co-workers compared the effectiveness of different devices in reducing oral VSC levels (a specially designed tongue cleaner \[a combination of a brush and a scraper\], a tongue scraper and a regular toothbrush). The tongue cleaner and the tongue scraper obtained higher VSC reductions than the toothbrush (42%, 40% and 30%, respectively). This reduction lasted significantly longer after using the tongue cleaner. However, a significant VSC reduction could not be detected for more than 30 minutes in any of the subjects.[@CIT0064]

A recent study showed that plastic or metal tongue scrapers significantly reduced WTCI scores, and anaerobic bacterial count, compared with a manual toothbrush with a tongue scraper.[@CIT0065] The greatest reduction in bacterial load on the dorsum of the tongue was achieved using plastic tongue scrapers.[@CIT0065] Another recent study has proposed a specific tongue cleaning technique, the X technique, for reducing the tongue biofilm and organoleptic scores in individuals with intra-oral halitosis, to improve users' perceptions of their breath.[@CIT0066]

A Cochrane review reported a small but statistically significant reduction of VSC levels with the use of tongue scrapers or cleaners, rather than toothbrushes, to reduce halitosis in adults.[@CIT0067] Furthermore, a recent systematic review showed that, based on best available evidence, professional tooth cleaning, and scaling and root planing, in combination with oral hygiene instructions, reduced VSC values in patients with intra-oral halitosis and/or periodontal diseases, independently of tongue cleaning and the use of mouth rinses.[@CIT0068]

Despite a lack of formal halitosis treatment guidelines, a simple, step-wise approach may be appropriate for the management of intra-oral halitosis ([Figure 4](#F0004){ref-type="fig"}). If intra-oral halitosis persists after treatment of oral and periodontal conditions and the implementation of efficient mechanical oral hygiene measures, an active zinc-based mouth rinse can be introduced as a coadjuvant to these mechanical biofilm control measures.Figure 4Simple, step-wise approach for the management of intra-oral halitosis in a general dental practice.

Different systematic reviews on the effect of mouth rinses on oral malodor reported that the most compelling evidence was provided for chlorhexidine (CHX) mouthwashes, and those that contained a combination of cetylpyridinium chloride and zinc, or cetylpyridinium chloride, CHX and zinc, provided the best evidence profile on oral malodor.[@CIT0069],[@CIT0070] However, the strength of evidence was graded to be "weak".[@CIT0070] Many commercially-available mouth rinses provide short- and long-term effects; as with most active antiseptics, CHX has some potential disadvantages when used long term, including staining of the teeth and tongue, metallic taste and reduced taste sensation.[@CIT0069] In addition, the alcohol content of many commercially-available mouth rinses has been associated with adverse effects, and alcohol-free mouth rinses have been shown to be effective for the treatment of intra-oral halitosis.[@CIT0071],[@CIT0072] However, there is a large body of recently published clinical evidence for therapeutically-active mouth rinses, particularly those containing a combination of zinc acetate and CHX.[@CIT0069],[@CIT0073]-[@CIT0077]

When comparing different treatment modalities for intra-oral halitosis, the use of a tongue scraper did not provide additional benefits to an active mouth rinse (zinc acetate 0.3%/CHX 0.025%) but reduced organoleptic scores and the WTCI.[@CIT0073] In another study, an active rinse alone containing zinc acetate and CHX improved intra-oral halitosis and reduced bacterial counts of species associated with halitosis. Tongue scraping provided no beneficial effects on the microbiota studied. Thus, periodontally healthy subjects with intra-oral halitosis benefit from daily rinsing with a zinc acetate/CHX-containing mouth rinse.[@CIT0074]

The effect of different mouth rinses 12h after rinsing, was evaluated in a double-blind, crossover, randomized clinical trial (RCT) in 24 adults with intra-oral halitosis. Zinc acetate/CHX was the most effective mouth rinse in reducing VSC levels.[@CIT0075] In a double-blind RCT, a mixture of zinc acetate 0.3% and CHX 0.025% showed a clear and durable effect on intra-oral halitosis which lasted at least 12h, both during the day and overnight, with a consistent effect on both objective and subjective variables; the zinc acetate/CHX mouth rinse was well tolerated.[@CIT0076] Furthermore, in an RCT in 46 adults with intra-oral halitosis, zinc acetate/CHX mouth rinse provided effective long-term efficacy against intra-oral halitosis, assessed both objectively and subjectively. The zinc acetate/CHX mouth rinse provided significantly better control of intra-oral halitosis than a placebo mouth rinse. At 3 and 6 months, individuals using the zinc acetate/CHX rinse showed significant reductions in the organoleptic score and total VSCs, hydrogen sulfide and methyl mercaptan. With regular rinsing, the effect was sustained for 6 months and no differences in tooth staining were observed between study groups over time.[@CIT0077]

Although further research is required, recent evidence from clinical studies suggests that the use of probiotics can potentially be effective for preventing and treating halitosis and periodontitis.[@CIT0078],[@CIT0079]

Halitosis: Practical Considerations {#S0006}
===================================

From a clinical perspective, it is crucial to distinguish between intra-oral and extra-oral halitosis. Although a small proportion of individuals have halitosis of extra-oral origin and some have pseudohalitosis/halitophobia, neither of which should be underestimated, the vast majority of halitosis cases are intra-oral.

With regard to extra-oral halitosis, close collaborations with ENT or other medical specialists are needed. In these situations, the follow-up process can be difficult for patients because there is often a lack of communication/awareness between different HCPs.

Professional multidisciplinary halitosis clinics play an important role in the management of halitosis.[@CIT0015],[@CIT0016],[@CIT0080] Patients can be referred to a specialist halitosis clinic from a wide range of different HCPs, including dentists, general medical practitioners, dental hygienists, ENT specialists, gastroenterologists, pulmonary specialists, psychiatrists, and neurologists (eg patients with Parkinson's disease often lose their sense of smell in the early stages of the disease).[@CIT0081]

With regard to the diagnosis and management of halitosis, the following section summarizes some of the main practical considerations for different HCPs and the general public.

Dentists and Dental Hygienists {#S0006-S2001}
------------------------------

In most cases, dentists and dental hygienists are ideally placed to diagnose and/or respond to an initial consultation for halitosis.

A step-wise approach is necessary for the management of intra-oral halitosis. If a patient with breath odor presents with tongue coating, the first step is to improve oral hygiene using a tongue scraper to remove/disrupt the bacterial biofilm. However, tongue cleaning/scraping alone may not always resolve the problem. If halitosis persists after improving tongue and dental hygiene and after treating any required periodontal or other oral pathologies, an active zinc-based mouth rinse can be introduced as a coadjuvant (never alone). In reality, a patient who perceives that they have halitosis will often want to use a mouth rinse before they have consulted with an HCP. As part of a shared decision-making process, the clinician's role should be advisory and educational, in order to ensure that patients understand that, while there is no risk to using an active mouth rinse, there are other management approaches which should ideally be evaluated before using a mouth rinse (eg tongue scraping, periodontal treatment).

In general dental practice, simple, initial diagnostic and management steps should therefore be:

\(1\) Patient completes a halitosis questionnaire

\(2\) Organoleptic testing (smell the breath) -- can be done by any authorized medical practitioner with a good sense of smell (eg dentists, dental hygienists, nurses in an elderly care home, general medical practitioner)

\(3\) Check for the presence of plaque, periodontitis, gingivitis, and other oral pathologies

\(4\) Advise the patient based on (1--3), with some simple hygiene steps and possibly further periodontal examination and treatment, and treatment of other oral pathologies (see also [Figure 4](#F0004){ref-type="fig"}).

Training programs aimed at increasing the assertiveness, as well as the social and communication skills, of dentists and dental hygienists are important for improving the diagnosis and treatment of patients with halitosis.[@CIT0082] However, it is also important to acknowledge that diagnostic approaches differ by country (even within Europe). Oppliger and colleagues (2014) showed that there are clear differences between dentists in France and their colleagues from the German-speaking countries, but also between dental hygienists and dentists. Dental hygienists from Switzerland and Germany appear to be ahead in terms of halitosis knowledge.[@CIT0083] The situation in France, for example, may be compounded by the fact that there are no financial incentives for dentists to consult, diagnose and treat halitosis and this may be a demotivating factor. Another study of HCPs, undertaken in Switzerland, assessed the level of knowledge/awareness of halitosis, using a survey which was conducted over a period of 3 years in which 150 family physicians, 150 ENT specialists, 154 dentists and 151 dental hygienists were personally interviewed.[@CIT0084] Results showed that, despite the fact that the cause of halitosis is primarily intra-oral, patients seek first consultations with family physicians and ENT specialists.

If a patient complains of halitosis then it is easy to facilitate an open discussion about the possible cause(s) and treatment approaches. A positive approach that is employed by some clinics when consulting with periodontitis patients who have intra-oral halitosis is to ask \`Would you like to improve your breath?'. Most patients are interested in improving their breath. In order to improve the patient's breath, any periodontal diseases or other oral pathologies need to be treated, when indicated the patient needs to implement efficient self-performed oral hygiene measures with a toothbrush/interdental cleaning devices/tongue scraper and, if that does not help to improve the breath, a therapeutic mouth rinse can be introduced to their oral hygiene routines. A recent systematic review showed that, based on the best available evidence, professional tooth cleaning, and scaling and root planing, in combination with oral hygiene instructions, reduced VSC values in patients with intra-oral halitosis and/or periodontal diseases, independently of tongue cleaning and the use of mouth rinses.[@CIT0068] For some patients, the fact that their halitosis may not be able to be managed immediately can present a problem, so recognizing the negative impact on their quality of life and informing them of the overall management strategy can be beneficial to the patient.

General Public/Patients {#S0006-S2002}
-----------------------

It is important to raise awareness and educate the general public that the oral cavity is responsible for halitosis (approximately 90% of cases) and that the tongue is the major source of bacteria which contribute to intra-oral halitosis. However, in general, the public are not aware of the importance of oral health, including the fact that some people should clean their tongue.[@CIT0085],[@CIT0086] Data from a representative sample of the German population (Fifth German Oral Health Study, DMS-V)[@CIT0087] showed that approximately 40% of patients have much plaque in their oral cavity and only 5% of the population is gingivitis-free -- there is clearly room for improvement.

From the patient perspective, it is interesting to note that a study of female Saudi Arabian students (n=392) found that self-perception of halitosis was low (21.4%), but a high percentage (78.1%) noticed other people with halitosis. Use of personal methods (eg mouthwash and chewing gum) to treat halitosis was common (77%). Most respondents (82.1%) considered that a dentist was the most appropriate professional to treat halitosis.[@CIT0088] Another study also reported low levels of self-perception of halitosis.[@CIT0089]

In one study, 32% of halitosis patients reported experiencing halitosis for \>10 years,[@CIT0016] indicating that many individuals are unaware of whom to contact for help. Furthermore, a survey of almost 400 young females in Saudi Arabia reported that fewer than one-quarter of participants consulted with a dentist about their perceived halitosis.[@CIT0046] Consequently, it is important to raise awareness among the general public that they should initially consult with their dentist/dental hygienist if they suspect the presence of halitosis.

General Medical Practitioners/Pharmacists and Other HCPs {#S0006-S2003}
--------------------------------------------------------

Many individuals will initially consult with non-dental HCPs about halitosis, but it appears that halitosis awareness and knowledge among non-dental HCPs is limited.[@CIT0090] Moreover, patients with pseudohalitosis are frequently not diagnosed correctly by primary care physicians, resulting in a considerable amount of costly and unnecessary over-treatment.[@CIT0014] Again, as the vast majority of halitosis cases are intra-oral, dentists and dental hygienists are best-placed to diagnose and treat halitosis and there is a need for continued education/increased awareness among non-dental HCPs to ensure appropriate patient referral. Giving the increased aging population, the requirement for increased awareness also applies to all personnel who handle elderly individuals in nursing homes (a large socially isolating problem among elderly care home residents). Increased exposure to halitosis awareness during the early stages of professional training, coupled with ongoing education, should assist in raising the profile of this public social health problem.

Generally, there is little connection between general practitioners (GPs) and dentists in primary care.[@CIT0091],[@CIT0092] In a qualitative study of GPs' and dentists' experiences and expectations of inter-professional collaboration in Germany, both groups of professionals reported perceived knowledge deficits regarding the other profession.[@CIT0093] For oral health issues, dentists expected GPs to have basic knowledge and to be able to diagnose halitosis. Indeed, whereas dentists expressed interest in extending collaboration with GPs, most GPs saw no need for collaboration. Consequently, fostering inter-professional education would be a promising way to improve long-term cooperation between GPs and dentists.[@CIT0093]

The concept of inter-professional collaboration to manage halitosis was also explored recently in a study of the practice, knowledge and views of Australian general dental practitioners, general medical practitioners and community pharmacists on halitosis.[@CIT0094] The majority of general dental practitioners, general medical practitioners and community pharmacists described that they find it challenging to manage patients with halitosis and are interested in working together. Improving health professionals' knowledge and training will contribute to comprehensive inter-professional halitosis management.[@CIT0094]

Collaboration between HCPs would most likely improve patient outcomes. As witnessed with multidisciplinary breath odor clinics,[@CIT0015],[@CIT0016],[@CIT0080],[@CIT0095]-[@CIT0097] different HCPs can work together to manage halitosis. Furthermore, raising community awareness is key to destigmatizing halitosis and reducing the barriers for patients to seek treatment. Educating and training HCPs by enhancing undergraduate and graduate professional curricula and promoting multidisciplinary professional development programs are critical in promoting inter-professional collaboration and providing patients with optimal care.

Conclusions {#S0007}
===========

Halitosis is an underestimated problem affecting a significant proportion of the global population. Without adequate diagnosis and management, halitosis has a significant impact on quality of life and can result in psychological consequences including social, professional, and affective limitations, and in unnecessary medical procedures. The vast majority of halitosis is intra-oral and, using a simple step-wise approach for diagnosis and treatment, dentists and dental hygienists are ideally placed to respond to an initial consultation for halitosis. There is a need for increased awareness among the general public that intra-oral causes are responsible for the majority of halitosis cases. When HCPs face challenges managing patients with halitosis, increased inter-professional collaboration between HCPs (GPs, dentists, dental hygienists, community pharmacists, nurses, and medical specialists) would improve patient outcomes.
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